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BACKGROUND OF THE INVENTION 

Field of the Invention: 

This Invention relates to a nnethod and an appa- 
ratus for etching uniformly the surface of a semicon- 
ductor single crystal wafer (hereinafter referred to 
simply as "wafer") obtained by slicing a semiconduc- 
tor single crystal rod such as silicon and then lapping 
the opposite surfaces of each wafer resulting from the 
slicing to impart to the wafer an etched surface of high 
flatness. 

Description of the Prior Art: 

The chemical etching of wafer Is utilized for the 
purpose of (1) removing from the surface of a wafer 
a deformed layer produced by such machining works 
as slicing and lapping, (2) allowing visual observation 
of crystal defect, and (3) microprocessing a wafer by 
selective etching, for example. The present invention 
is aimed to accomplish the purpose of (1) mentioned 
above. 

The conventional method used for etching of wa- 
fer consists in etching a given wafer by rotating the 
wafer in the flow of etchant caused as by bubbling and 
enabling the etchant in motion to come into contact 
with the surface of the wafer. In this case, the rotation 
of the wafer is intended to flatten the wafer surface 
as much as possible by abating the possibility that the 
reaction gas arising during the etching treatment will 
impart streaks or random undulation to the wafer sur- 
face. 

Incidentally, in the etching treatment, the desir- 
ability of decreasing the inconstancy of etching depth 
at various parts of the wafer or improvement the flat- 
ness of wafer surface is never fulfilled unless the rel- 
ative average flow rate of the etchant and the wafer 
with which the etchant contacts is uniformized as 
much as possible at various parts of the wafer. 

The conventional method mentioned above, 
however, it is difficult to control the flow rate of the 
etchant, so it fails to uniform the etching depth of the 
wafer surface and to obtain a chemically etched wafer 
having high flatness. 

In the etching treatment, the etchant first con- 
tacts on the outer edge part of the wafer and then 
flows parallelly with the main surface of the wafer to 
the central part of the wafer. The relative average flow 
rate of the etchant and the wafer is locally varied in the 
outer edge part mentioned above. As a result, the 
etching treatment tends to become incomplete partic- 
ularly in the edge part. Fig. 9 is intended to depict the 
state of incomplete etching. 

When the etchant flows in the direction of the ar- 
row B while the wafer W is kept rotating or not rotating 
as shown in the upper part of Fig. 9, the flow rate va- 
ries at the edge part as mentioned above and a locally 



abnormal shape 101 occurs in the edge part of the 
wafer Was shown in the lower part of Fig. 9. Since this 
abnormal shaping also affects the neighboring region 
of the wafer, the wafer W is not uniformly etched and 
5 therefore is prevented from acquiring a flat surface. 
Fig. 9 illustrates the abnormal shape on a magnified 
scale. In the diagram, the vertical axis represents the 
scale of thickness of the wafer W and the horizontal 
axis the scale of distance in the radial direction. 

10 

SUMMARY OF THE INVENTION 

This invention, produced in the light of the true 
state of the prior art described above, has for an ob- 

15 ject thereof the provision of a method and an appara- 
tus simple in construction and capable of producing 
a chemically etched wafer possessing high flatness 
by uniformizing to the fullest possible extent the aver- 
age relative flow rate of etchant and a wafer under 

20 treatment thereby decreasing the inconstancy of 
etching depth of the wafer surface and abating the 
possibility of an undulation on the wafer surface 
caused by the reaction gas. 

The first aspect of this invention is a method for 

25 high-flatness etching of a semiconductor single crys- 
tal wafer, which is characterized in that the wafer is so 
rotated in a flow of an etchant radially spreading in a 
plane that the main surface of the wafer may move 
parallelly with the flow of the etchant. 

30 The second aspect of this invention is an appa- 

ratus for high-flatness etching of a wafer comprising 
an etching tank and an absorbing and rotating device 
for absorbing and rotating a wafer, the etching tank 
provided with two disclike plate (hereinafter reffered 

35 to simply as "plate") formed flatly either wholly or ex- 
cept for the central part thereof and coaxially opposed 
in the vertical direction across a suitable space as laid 
parallelly or substantially parallelly with each other, an 
etchant supply part formed at the central part of either 

40 of the plates, an etchant outlet formed of the gap be- 
tween the peripheral edge parts of the plates, and an 
etchantf low path formed by the space intervening be- 
tween the opposed surfaces of the plates, and an 
opening part formed at a suitable position on at least 

45 one of the plates except for the central part thereof, 
the absorbing and rotating device has the wafer ab- 
sorbing surface of the absorbing part thereof is dis- 
posed to confront the etchant flow path via the open- 
ing part parallelly with the plate. 

50 An apparatus set forth in the third aspect of this 

invention is derived from the apparatus of the second 
aspect of this invention and characterized in that the 
central part of the plate provided with the etchant sup- 
ply part is formed in a flared shape and the central 

55 part of the other plate is formed in a shape conically 
or hemispherically projecting toward the flared part. 

An apparatus set forth in the fourth aspect of this 
invention is derived from the apparatus of the second 
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or third aspect of this invention and characterized in 
that the opening part is provided only on the upper 
side plate and the absorbing and rotating device is 
disposed movably in the virtical direction directly 
above the opening part so that the opening part may 
^ be sealed against liquid leakage by the mutual con- 
tact between the absorbing and rotating device and 
the opening part. 

An apparatus set forth in the fifth aspect of this 
invention is derived from the apparatus of any of 
claims the second, third and fourth aspect of this in- 
vention and characterized in that an annular template 
is disposed concentrically around the outer periphery 
of the absorbing and rotating device so that the sur- 
face of the template may be caused by the contact of 
the absorbing part of the absorbing and rotating de- 
vice with the opening part to protrude toward the etch- 
ant flow path from the surface of a wafer being etched 
in the absorbed state or to lie in one and the same 
plane as the surface of the wafer being etched in the 
absorbed state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and the 
objects and features thereof other than those set 
forth above will become apparent when consideration 
is given to the following detailed description thereof, 
which makes reference to the annexed drawings 
wherein: 

Fig. 1 is a schematic cross section illustrating the 
essential part of one example of the apparatus of this 
invention. 

Fig. 2 is a schematic perspective view illustrating 
the construction of an etching tank in the example of 
Fig. 1. 

Fig. 3 is a cross section of an absorbing and ro- 
tating device in the example of Fig. 1. 

Fig. 4 is an explanatory cross section illustrating 
the action of the example of Fig. 1 . 

Fig. 5 is an explanatory plan view illustrating the 
action of the example of Fig. 1 . 

Fig. 6 is an explanatory diagram illustrating the 
effect of a template in the example of Fig. 1. 

Fig. 7 is a schematic cross section illustrating the 
essential part of another example of the apparatus of 
the present invention. 

Fig. 8 is a schematic cross section illustrating the 
essential part of yet another example of the appara- 
tus of the present invention. 

Fig. 9 is an explanatory diagram showing a prob- 
lematic point of the conventional etching method. 

DETAILED DESCRIPTION OF THE INVENTION 

The method of etching according to the first as- 
pect of this invention is characterized in that the flow 
of etchant is generated in a planarily radial form. The 



flow velocity v of the etchant in the proximity of a wa- 
fer under treatment is represented by the following 
formula (1): 

v = b - ar (1) 

5 wherein a and b independently stand for a positive 
constant and r stands for the distance in the radial di- 
rection from the center of an etching tank. The formu- 
la (1) indicates that the etchant flow velocity v de- 
creases in accordance with the distance from the 

10 center of the etching tank increase. 

By placing a wafer rotating at a specific rotational 
rate in this flow of the etchant, the relative speed dis- 
tribution within the wafer surface is rendered uniform 
enough to permit production of a chemically etched 

15 wafer of high flatness. 

In the apparatus for etching according to the sec- 
ond aspect of this invention, for example, the absorb- 
ing and rotating device is lowered to bring the lower 
end part of the device into contact with the opening 

20 part formed on the upper side plate of the etching tank 
after a wafer has been fixed at the absorbing part. As 
a result, the wafer is allowed to confront the etchant 
flow path via the opening part parallelly with the plate 
mentioned above. 

25 The etchant emanating from the etchant supply 

part flows in a substantially vertical direction into the 
etching tank, forms a horizontal current, and contin- 
ues to flow past the etchant flow path while spreading 
in a planarily radial pattern. Since the surface of the 

30 rotating wafer parallelly contacts with the flow of the 
etchant mentioned above, the etching action by the 
method of etching set forth in the first aspect of this 
invention is consequently obtained. 

In this case, it is important that the two vertically 

35 opposed plates ("top plate" and "bottom plate" as wilt 
be referred to afterward) should have the shape 
thereof and the manner of disposition thereof (such 
as the space intervening between the opposed sur- 
faces of the plates) set so that the flow velocity dis- 

40 tribution of the etchant within the wafer surface may 
satisfy the aforementioned formula (1). The uniform- 
ization of the relative average flow velocity (time 
average flow velocity) throughout the entire wafer 
surface can be accomplished by combining a specific 

45 rotational rate of the wafer in the etching tank incor- 
porating therein such plates as mentioned above with 
the flow velocity of the etchant appropriate for the ro- 
tational rate. 

In the apparatus for etching according to the third 

50 aspect of this invention, the etchant flow is rectified 
and meantime uniformly dispersed in a planarily ra- 
dial pattern with virtually no pressure loss by the flow 
path which is formed by the confrontation of the flared 
part and the conical or hemispherical projection. 

55 In the apparatus for etching according to the 

fourth aspect of this invenntion. since the opening 
part is enabled to form a seal against leakage, of liq- 
uid, the etchant flow path for the etching tank can be 
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formed and, at the same time, the etchant flowing 
through this etchant flow path can be prevented from 
leaking through the opening part. 

In the apparatus for etching according to the fifth 
aspect of this invention, since the etchant flow in the 5 
proximity of the wafer is rectified by the template, the 
otherwise possible occurrence of an abnormal shape 
in the edge part of the wafer can be curbed. 

Now, the present invention will be described be- 
low more 7 specifically with respect to working exam- io 
pies illustrated in the annexed drawings. 

Example 1: 

Fig. 1 is an explanatory sectioned diagram illus- 15 
trating the essential part of an etching apparatus, Fig. 
2 is a schematic perspective view of an etching tank. 
Fig. 3 is a cross section of an abaorbing and rotating 
device, Fig. 4 is an explanatory sectioned diagram of 
the action of the etching apparatus, and Fig. 5 is an 20 
explanatory plan view illustrating the action. The 
etching apparatus is composed of an etching tank 1 
and an absorbing and rotating device 61. 

The etching tank 1 is constructed by causing a 
disclike top plate 11 having a conical (or hemispheri- 25 
cal) projection 12 formed in the central partof a flat 
circular plate and a circular opening part 1 3 formed at 
a flat position of the circular plate avoiding the projec- 
tion 12 and a disclike bottom plate 21 substantially 
equaling the top plate in diameter and having a flared 30 
part 22 formed in the central part and an etchant sup- 
ply part 23 formed in the lower part of the flared part 
22 and a flat part formed in the peripheral part except 
for the flared part 22 to be coaxially opposed in the 
vertical direction as laid paraHelly (or substantially 35 
parallelly) across a suitable space (with the top plate 
11 disposed on the upper side) as illustrated in Fig. 1 
and Fig. 2. Then, an etchant flow path 24 is for med 
of the space intervening between the opposed sur- 
faces of the top plate 11 and the bottom plate 21 and, 40 
at the same time, an etchant outlet 25 is formed of the 
annular gap occurring between the peripheral edge 
parts of these plates. 

The generatrix of the conical projection 12 forms 
a depressed curve. Optionally, a right conical projec- 45 
tion which has a rectilinear generatrix, a hemispheri- 
cal projection, or a projection which has a shape sim- 
ilar thereto may be used in the place of the conical 
projection 12. By having this projection 12 opposed to 
the flared part 22, the action of rectifying and dispers- so 
ing the etchant can be obtained. 

The absorbing and rotating device 61 which is in- 
tended to absorb (with vacuum) and rotate a wafer W 
is disposed directly above the opening part 13 of the 
etching tank 1 in such a manner as to be vertically 55 
moved with an elevating device not shown in the dia- 
gram. An annular seat member 88 disposed at the 
lower end of a cyJindricaf supporting member 83 (refer 



to Fig. 3 for further detail) adapted to support a rotary 
shaft 72 driven with a motor 84 is caused to collide 
with the opening part 13 to seal the opening part 13 
and, at the same time, allow the wafer W in the ab- 
sorbed state to confront the etchant flow path 24 via 
the opening part 13 parallelly with the bottom plate 
21. 

An etchant supply device 31 for supplying the 
etchant to the etching tank 1 is constructed as shown 
in Fig. 2. The etchant supply part 23 mentioned above 
is connected to an etchant storage tank 33 provided 
with a temperature control device 32 via an etchant 
supply pipe 37 which is provided with a circulating 
pump 34, a switch valve 35, and a flow meter 36. Di- 
rectly below the etching tank 1 is disposed a funnel 
38 (which, though illustrated in a size smaller than the 
size of the etching tank 1 for the convenience of illus- 
tration, actually has a larger diameter than the etch- 
ing tank 1 as described hereinbelow). The bottom part 
of this funnel 38 is connected to the etchant storage 
tank 33 through the medium of an etchant recovery 
tank 39 which is provided with a three-way valve 53. 
The three-way vale 53 is also connected via a water 
discharge pipe 54 to a spent cleaning water storage 
tank which is not shown in the diagram. The funnel Is 
given an inside diameter larger than a diameter of the 
etching tank 1 so as to ensure recovery of the whole 
volume of the etchant (or spent cleaning water) radi- 
ally overflowing from the etchant outlet 25. To the 
etchant storage tank 33 is connected a drainpipe 41 
which is provided with a switch valve 40. 

The etchant supply device 31 mentioned above 
has annexed thereto a cleaning water supply device 
which is adapted to give a wash to the etched wafer 
within the etching tank 1. In this case, a cleaning wa- 
ter supply pipe 52 provided with a switch valve 51 is 
connected to the inlet side of the flow meter 36 of the 
etchant supply pipe 37. Optionally, the cleaning water 
supply device, the three-way valve 53, and the outlet 
pipe 54 may be omitted and the etched wafer may be 
cleaned with a washing device which is separately in- 
stalled. 

The construction of the absorbing and rotating 
device 61 is illustrated in detail in Fig. 3. This device 
is composed of an absorbing part 71 for absorbing 
and fixing the wafer W and a rotary drive part 81 for 
rotating the wafer. The absorbing part 71 is adapted 
to be integrally moved vertically with the rotary drive 
part 81. 

First, the absorbing part 71 will be described. At 
the leading end part of the rotary shaft 72 which has 
an unshown absorbing hole perforated in the axial 
line therethrough and is adapted to serve concurrent- 
ly as one element of the rotary drive part 81 , a chuck- 
ing plate 74 having numerous absorbing holes 73 
formed therein is disposed perpendicularly thereto. 
These absorbing holes 73 communicate with the 
aforementioned absorbing hole of the rotary shaft 72 
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and, at the same time, allow the absorbing hole to be 
connected to a vacuum tank 76 via a switch valve 75 
and further allow the vacuum tank 75 to be connected 
to a vacuum pump 77. 

An annular template 78 is attached fast concen- 
trically to the periphery of the chucking plate 74. In 
this case, the template 78 is attached fast to the lower 
end surface of the rotary shaft supporting member 83 
so that the inner peripheral surface of the template 78 
and the outer peripheral surface of the wafer W may 
define a gap 6 and, at the same time, the lower sur- 
face of the template 78 may assume a planar position 
substantially flush with the surface of the wafer W for 
etching. 

To be specif ic,-the lower surface of the template 
78 assumes virtually the same planar position as the 
lower surface of the top plate 11 and protrudes toward 
the bottom plate 21 side from the surface of the 
chucking plate 74 for absorbing the wafer. As the re- 
suit of this arrangement, the surface of the wafer for 
etching is allowed to assume the same planar position 
as the lower surface of the top plate 11 when the wa- 
fer is absorbed to the wafer absorbing surface. In this 
invention, the lower surface of the template 78 is al- 
lowed to protrude toward the etchant flow path side 
from the surface of the wafer W for etching. 

The numerical value of the gap 6 mentioned 
above is to be 11 set experimentally or empirically. 
The rotary drive part 81 mentioned above has the ro- 
tary shaft 72 supported by the rotary shaft supporting 
member 83 through the medium of a shaft sealing 
member 82. A belt 87 is passed around an unshown 
pulley provided for the rotary shaft 72 and a pulley 86 
provided for the drive shaft 85 of the motor 84. The 
seal member 88 for sealing the opening part 13 men- 
tioned above is annularly disposed at the lower end 
of the rotary shaft supporting member 83. 

Now, the action of this etching device will be ex- 
plained below. 

The vacuum pump 77 is set operating and the 
switch valve 75 is opened to. attach the wafer W fast 
to the chucking plate 74 through evacuation. The ab- 
sorbing and rotating device 71 is lowered with the un- 
shown elevating device so as to allow the seal mem- 
ber 88 to come into tight contact with the upper sur- 
face of the opening 13 of the top plate 11, assume the 
state shown in Fig. 1 and Fig. 3, seal the opening part 
13 against leakage of liquid (to prevent the etchant in 
the etchant flow path 24 from leaking through the 
opening 13 onto the upper surface side of the top 
plate 11) and, at the same time, enable the surface of 
the wafer W (for etching) and the planar position of the 
template 78 to coincide substantially with the lower 
surface of the top plate 11 as shown in Fig. 3. 

Then, the motor 84 is actuated to rotate the wafer 
W and the circulating pump 34 is actuated to supply 
the etchant E to the etching tank 1 and induce etching 
of the wafer W. 



In this case, the etchant E in the etchant storage 
tank 33 having the temperature thereof adjusted pre- 
paratorily to a stated level with the temperature con- 
trol device 32 in the etchant storage tank 33 is sup- 

5 plied via the supply pipe 37 to the etching tank 1 . The 
etchant E overflowing from the etching tank 1 is re- 
turned via the funnel to the etchant storage tank 33. 

In the process of etching treatment mentioned 
above, the etchant E in the etchant flow path 24 of the 

10 etching tank 1 is dispersed and rectified by a guiding 
action generated by the flared part 22 and the conical 
(or hemispherical) projection 12 and the flow of the 
etchant E, after being bent perpendicularly to the hor- 
izontal direction, is spread in a planarily radial pattern 

15 paralielly (namely horizontally) with the top plate 11 in „ 
the part in which the top plate 1 1 and the bottom plate 
21 are opposed paralielly with each other and is ad- 
vanced toward the etchant outlet 25 as illustrated in 
Figs. 1 , 3, 4, and 5. 

20 In this case, since the surfaces of the wafer W 

and the template 78 are set paralielly with the top 
plate 11 and in the same planar position, the wafer W 
is etched by the laminar flow of the etchant parallel 
with the surfaces mentioned above. By setting the ro- 

25 tational speed of the wafer W and the flow rate of the 
etchant at proper numerical values, the relative aver- 
age flow rate of the etchant can be substantially uni- 
formtzed at various portions of the wafer surface. 
The flow rate of the etchant on the surface of the 

30 wafer W or in the vicinity thereof inside the etchant 
flow path 24 while the wafer W is not in rotation is ex- 
pressed by the aforementioned formula (1). When a 
specific rotational rate is imparted to the water in the 
etchant flow, the relative average flow rate 13 distrib- 

35 ution on the surface of the wafer W can be uniform- 
ized to the extent of ensuring infallible production of 
a chemically etched wafer of high flatness. 

Further, since the template 78 is disposed in the 
manner described above, the etchant flow in the di- 

40 rection of the arrow A is rectified with the template 78 
as shown in the upper part of Fig. 6, with the result 
that the disturbance of the flow rate at the outer per- 
ipheral edge of the wafer W is diminished and the va- 
riation of the etching shape at the outer peripheral 

45 edge is alleviated. The lower part of Fig. 6 depicts the 
outcome of the rectification of the etchant flow. It 
clearly indicates that the abnormal shaping of the 
edge part is notably curbed as compared with that on 
the wafer shown in Fig. 9. 

50 After the etching treatment has been completed, 

the wafer W is kept in the rotating state and the clean- 
ing water is supplied to the etching tank 1 to give a 
wash to the wafer W. The spent washing water is re- 
covered via the three-way valve 53 into the spent 

55 washing water storage tank not shown in the diagram. 

After the washing is completed, the absorbing 
and rotating device 61 is elevated and the wafer W is 
detached from the chucking plate 74. 
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In the example described above, the top plate 11 
is provided with the conical projection 12 and the bot- 
tonn plate 21 has the central part of the leading end 
thereof formed in the flared shape. Optionally, the 
vertical relation of these plates 11 and 21 may be re- 5 
versed and the etchant may be supplied downwardly 
to the etching tank 1 . For the purpose of enabling the 
etchant to spread in a planarily radial pattern, it is im- 
portant that these components should be disposed in 
a horizontal (or substantially horizontal) direction. In io 
any event, they are only required to be so constructed 
that the etchant from the etchant supply pipe 37 may 
be rectified and meantime spread in a radial manner 
without inducing turbulence. For example, the top 
plate 11 and the bottom plate 21 may be wholly flat is 
discs. 

Further, in the example described above, the 
opening part 13 is formed in the top plate 11 and the 
absorbihg and rotating device 61 is disposed in a vert- 
ically movable state. In the place of this construction, 20 
the opening part 1 3 may be formed in the bottom plate 
21, the part of the top plate 11 directly above the 
opening part 1 3 may be formed as a crescentic open- 
shut lid 14 adapted to open on the central part side of 
the etching tank 1 and having a considerably larger 25 
size than the opening part 13, and the rotary shaft 
supporting member 83 may be kept in engagement 
with the opening part 13 through the medium of the 
seal member 88. In this case, the work of loading and 
unloading of the wafer may be carried out by opening so 
and closing the open-shut lid 14. Optionally the ele- 
vating device for the absorbing and rotating device 61 
may be omitted. 

The example described above is designed to give 
the etching treatment to one wafer W at a time. When 35 
the apparatus is provided with a plurality of opening 
parts 13 and as many absorbing and rotating devices 
61 as the opening parts 1 3, it is capable of performing 
the etching treatment on the plurality of wafers at a 
time. 40 

The example described above has a fixed space 
interposed between the opposite surfaces of the top 
plate 11 and the bottom plate 21 . This interposition of 
the fixed space is not an essential requirement for this 
invention. These plates, for example, may be so dis- 45 
posed that the interposed space between the op- 
posed surfaces thereof may gradually decrease from 
the upstream to the downstream side of the etchant 
flow path as illustrated in Fig. 8. In this case, a flow 
of an etchant radially spreading in a plane as in the ex- so 
ample described above. 

As clearly noted from the description given 
above, the method for etching set forth in claim 1 per- 
mits uniformization of the relative average flow rate 
(time average relative flow rate) throughout the entire 55 
wafer surface and abatement of the inconstancy of 
etching depth of the wafer surface owing to the com- 
bination of a proper revolution number of the wafer 



with a proper etchant flow rate and allows alleviation 
of the undulation of the wafer surface due to the pas- 
sage of the reaction gas on account of the rotation of 
the wafer. Thus, it brings about an effect of enabling 
a chemically etched wafer of high flatness to be pro- 
duced by a simple and convenient procedure. 

The apparatus for etching set forth in claim 2 re- 
alizes the etching effect aimed at by the method for 
etching set forth in claim 1 beciause the etchant flow- 
ing into the etching tank flows horizontally and mean- 
while spreads in a planarily radial pattern and keeps 
advancing through the etchant flow path and because 
the surface of the rotating wafer comes into contact 
parallelly with the flow of the etchant. The apparatus 
is simple in construction and, therefore, can be of- 
fered at a low cost. 

The apparatus for etching set forth in claim 3 en- 
ables a chemically etched wafer having a far higher 
degree of flatness 16 than is obtained by the method 
for etching set forth in claim 1 because the flow path 
formed by the opposition of the flared part and the 
conical or hemispherical projection enables the etch- 
ant flow to be rectified and, at the same time, dis- 
persed uniformly in a planarily radiant pattern with 
virtually no pressure loss. 

The apparatus for etching set forth in claim 4 
brings about an effect of furnishing the etchant flow 
path for the etching tank and, at the same time, pre- 
venting the flowing etchant from leaking through the 
opening part, precluding loss of the etchant and pro- 
tecting the work environment against deterioration 
with the etchant. 

The apparatus for etching set forth in claim 5 pro- 
duces an effect of precluding the occurrence of an ab- 
normal shape at the outer peripheral end of the wafer 
because the template serves the purpose of rectify- 
ing the etchant flow near the wafer. 



Claims 

1 . A method for high-flatness etching of a semicon- 
ductor single crystal wafer characterized in that 
said wafer is so rotated in a flow of an etchant ra- 
dially spreading in a plane that the main surface 
of said wafer may move parallelly with the direc- 
tion of flow of said etchant. 

2. An apparatus for high-flatness etching of a wafer 
characterized by comprising an etching tank and 
an absorbing and rotating device for absorbing 
and rotating a wafer, said etching tank provided 
with two disclike plates formed flatly either wholly 
or except for the central part thereof and coaxially 
opposed in the vertical direction across a suitable 
space as laid parallelly or substantially parallelly 
with each other, an etchant supply part formed at 
the central partof either of said plates, an etchant 
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outlet formed of the gap between the peripheral 
edge parts of said plates, and an etchant flow 
path formed by said space intervening between 
the opposed surfaces of said plates, and an 
opening part formed at a suitable position on at 5 
■ least one of said plates except for the central part 
thereof, said absorbing and rotating device has 
the wafer absorbing surface of the absorbing part 
thereof disposed to confront said etchant flow 
path via said opening part paraltelly with said io 
plates. 

3. An apparatus according to claim 2, wherein the 
central part of said plate provided with said etch- 
ant supply part is formed in a flared shape and the 15 
central part of the other plate is formed in a shape 
conically or hemispherically projecting toward 

said flared part. 

4. An apparatus according to claim 2 or claim 3, 20 
wherein said opening part is provided only on the 
upper side plate and said absorbing and rotating 
device is disposed movably in the vertical direc- 
tion directly above said opening part so that said 
opening part may be sealed against liquid leak- 25 
age by the mutual contact between said absorb- 
ing and rotating device and said opening part. 

5. An apparatus according to any of claims 2, 3, and 

4, wherein an annular template is disposed 30 
around the outer periphery of said absorbing part 
of said absorbing and rotating device concentri- 
cally with said absorbing part so that the surface 
of said template may be caused by the contact of 
said absorbing and rotating device with said 35 
opening part to protrude toward said etchant flow 
path from the surface of a wafer being etched in 
the absorbed state or to lie in one and the same 
plane as the surface of said wafer being etched 
in the absorbed state. 40 
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especially silicon wafers during etching, comprises providing each wafer 
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mechanical and electrical connection to a carrier for dipping into an 
etching bath. The insulating edge casing comprises an edge protector of 
plastic . 

An INDEPENDENT CLAIM is also included for an apparatus for carrying 
out the above process. 

Preferred Features: The edge protector (3) comprises two 
thermoplastic moldings joined together by welding or two elastomeric 
moldings joined together by vulcanization. 

USE - Especially for manipulating and holding silicon wafers during 
etching, e.g. in the manufacture of micro-mechanical pressure or mass flow 
sensors . 

ADVANTAGE - The apparatus allows simultaneous etching of a compact 
arrangement of several wafers, the plastic edge casing acting both as an 
edge protector and as a carrier connector to allow inexpensive automatic 
manipulation of wafers. 

DESCRIPTION OF DRAWING (S) - The drawing shows a plan view of a 
silicon wafer with an edge protector. 
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